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 Ein stratigraphisches Konzept für mittelpleistozäne Quartärabfolgen in Oberösterreich
Kurzfassung:	 Auf	den	mittelpleistozänen	fluvioglazialen	Terrassen	der	Traun-Enns-Platte	in	der	Region	um	Wels	(Oberösterreich)	wurden	drei	








Keywords:		 Quaternary stratigraphy, Wels-Aschet, Oberlaab, landscape formation, palaesols, loess
Address of author:		 B. Terhorst,	University	of	Würzburg,	Institute	of	Geography	and	Geology,	Am	Hubland,	D-97074	Würzburg,	Germany.	E-Mail:	
birgit.terhorst@uni-wuerzburg.de






This	 is	 the	 case	 especially	 for	 the	Middle	Pleistocene	 time	
span	in	the	northern	Alpine	Foreland.	In	this	context,	Habbe	
(2003)	mentions	 a	 time	 gap	 in	 numerical	 datings	 between	












For	 example,	 on	 the	 one	 hand,	 the	Matuyama/Brunhes	
boundary	 (MBB)	 could	 be	 proved	 in	Günz	deposits	 at	 the	
location	Heiligenberg	(Ellwanger	et	al.	1995)	for	the	west-









al.	 2011).	Doppler	et	 al.	 (2011)	developed	a	 stratigraphical	
scheme	for	the	Bavarian	Alpine	Foreland,	which	integrates	
Mindel	into	the	Brunhes-Epoch	and	Günz	sediments	mainly	
















A	 stratigraphic	 classification	 of	Quaternary	 forms	 and	
sediments	in	the	northern	Alpine	Foreland	above	the	MBB	
remains	 problematic.	 Absolute	 ages	 of	Middle	 Pleistocene	











graphic	 chart	 (Österreichische	 Stratigraphische	 Kom-
mission	2004).	
For	 these	 reasons,	 palaeopedological/pedostratigraphi-
cal	studies	represent	an	important	factor	for	the	study	area	







permost	 section	 of	 the	Günz	Deckenschotter	 is	 older	 than	
570–560	 ka	 (Emperor	 -	 Big	 Lost	 -	 Calabrian	 Ridge	 3	 ex-
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Fig. 1: Study area in Upper Austria. x1 = profile Oberlaab, x2 = profile Wels-Aschet, x3 = profile Neuhofen.
Abb. 1: Untersuchungsgebiet in Oberösterreich. x1 = Profil Oberlaab, x2 = Profil Wels-Aschet, x3 = Profile Neuhofen.
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In	general,	Middle	Pleistocene	 terrestrial	 stratigraphy	 is	







This	 study	 is	 intended	 to	 propose	 a	Middle	 Pleistocene	
stratigraphic	framework	for	Quaternary	sediments	in	the	re-
gion	of	Wels.










the	 lowermost	position,	 two	Würmian	 terraces	are	present	
close	 to	 the	present	day	floodplain	of	 the	 river	Traun.	The	
Riß	 terrace	 in	 Figure	 2	 occurs	 at	 the	 left	 hand	 side,	 sepa-









and	Mindel	 occur	 simultaneously	 with	 phases	 of	 massive	






Fig. 2: Geomorphological situation of the presented profiles close to the river Traun/Wels. The uppermost interglacial pedocomplex of all profiles corre-
sponds most probable to the Eemian interglacial soil (see also Scholger & Terhorst, this volume).
Abb. 2: Geomorphologische Situation der präsentierten Profile in der Umgebung der Traun bei Wels. Der oberste interglaziale Pedokomplex entspricht mit 
hoher Wahrscheinlichkeit jeweils dem Eem-Interglazialboden (vgl. Scholger & Terhorst, dieser Band).




















complex	on	top	of	 the	above	described	 loess	 loam	with	a	
thickness	 of	 up	 to	 2	m	 (OL	 11–OL	 9).	The	 latter	 consists	
of	 the	basal	horizons	of	 two	single	Stagnic	Luvisol	pedo-
complexes,	which	were	 in	 parts	multiply	 transformed	 by	
pedogenesis	 and	 correspond	 to	 two	 interglacial	 phases.	
Conspicuously,	the	horizon	boundaries	are	very	sharp	and	
linear	 in	 some	 places	 and	 could	 therefore	 represent	 ero-































In	 conclusion,	 at	 least	 four	 interglacial	 pedocomplexes	
(OL	5/6	and	OL	8	to	OL	11)	can	be	identified	in	the	cover	lay-
ers	of	the	presented	profile.	
Fig. 3: Detailed palaeopedological profile of the Quaternary sequence Ober-
laab on top of the Younger Deckenschotter (Mindel).
Abb. 3: Detailliertes paläopedologisches Profil der quartären Abfolge in 








evolved	 in	 the	Older	Deckenschotter.	 In	 general,	 the	 stud-
ied	 loess	 sediments	 are	decalcified	 loess	 loams,	undergone	








2  Palaeopedological Results




yard.	 It	 represents	 the	 only	 pit	 currently	 accessible	 in	 the	
study	area,	in	which	the	Younger	Deckenschotter	with	super-
imposed	cover	layers	is	exposed.	
The	walls	have	been	 investigated	 several	 times	 and	 the	
situation	in	2001	is	presented	by	Terhorst	(2007).	Detailed	
field	 analyses	were	 conducted	 in	 form	 of	 an	 international	
cooperation	 in	 the	 year	 2003,	 of	which	 the	most	 complete	
sequence	 is	 presented	 in	 Solleiro-Rebolledo	 et	 al.	 (this	
volume).	
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2.2  The cover layers of the Older Deckenschotter in 
profile Wels-Aschet
Profile	 Wels-Aschet	 was	 dug	 up	 and	 documented	 anew	
in	2003	by	a	working	group	headed	by	Prof.	Dr.	Dirk	van	



































horizons	 of	 the	 pedocomplex	 can	 be	 clearly	 distinguished	
from	the	overlying	second	interglacial	palaesol	(Btg	horizon,	
AS	7a)	by	an	erosional	unconformity	(wavy	horizon	bound-








Within	 the	 loess	 loam	 an	 interglacial	 soil	 is	 developed,	
which	is	represented	by	an	intense,	1.10	m	thick,	dark	brown	
Bt	horizon	of	a	former	Luvisol	(AS	10),	in	which	only	weak	
hydromorphic	 features	 are	 observed.	 The	 interglacial	 soil	












dle	Würmian	 interstadial	 in	 almost	 every	 Upper	 Austrian	









Fig.  4: Detailed palaeopedological profile of the sequence Wels-Aschet on 
top of the Older Deckenschotter (Günz).
Abb. 4: Detailliertes paläopedologisches Profil der quartären Abfolge in 
Wels-Aschet auf den Älteren Deckenschottern (Günz).
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rizon,	which	 is	 in	 places	 covered	 by	 a	 thin	 redepositional	
zone	containing	soil	sediment	(NH	5).
A	 loess	 loam	horizon	 of	 up	 to	 1.5	m	 thickness	 follows,	










3  Discussion of stratigraphic results
A	highly	differentiated	structure	of	the	cover	layers	is	present	







on	 top	 of	 the	Older	Deckenschotter,	 a	 strongly	weathered	
reddish	palaeosol	is	present.
In	general,	the	palaeosols	are	developed	as	pedocomplex-
es	 and	 represent	 different	 phases	 of	 pedogenesis	 and	 geo-
morphodynamics.	The	polypedogenetic	transformation	is	in	
most	cases	clearly	visible	macromorphologically.	










An	 interglacial	 formation	 cannot	be	 fully	 excluded	 in	 this	
case,	however	a	formation	in	pre-weathered	flood	deposits	
must	also	be	discussed.		
Classical	 ideas	 according	 to	 Penck	&	Brückner	 (1909)	
of	 a	 formation	 of	 the	Younger	Deckenschotter	 (Mindel)	 in	
the	third	glacial	do	not	apply	for	every	case	in	the	present-
ed	profile;	however,	a	categorisation	 into	 the	 fourth	 to	 the	
last	glacial	also	underestimates	their	age.	Kohl	already	de-









Fig. 5: Detailed palaeopedological profile of the sequence Neuhofen on top 
of the Older Deckenschotter (Günz).
Abb. 5: Detailliertes paläopedologisches Profil der quartären Abfolge in 
Neuhofen auf den Älteren Deckenschottern (Günz).
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only	 stable	minerals,	 such	as	quartz,	 are	 present.	The	 clay	
fraction	is	dominated	by	mixed	layer	minerals,	and	in	this	
palaesol	 vermiculites	 and	 illites	 are	 completely	weathered	
(Terhorst	et	al.	2011b).
Thus,	 the	minimum	age	for	 the	Older	Deckenschotter	 is	
assumed	to	belong	to	the	sixth	to	seventh	to	the	last	glacial	













loess	 loam,	which	was	 by	 the	 author	 classified	 as	 Rißian.	
These	pollen	occur	until	the	Holsteinian	Interglacial,	which	
can	be	parallelised	with	MIS	11	according	to	Sarnthein	et	
al.	 (1986,	 among	 others).	The	 results	 imply	 a	 comparably	
old	age	of	the	basal	profile	sections.	This	fact	as	well	as	pal-
aeopedological	 results	were	not	considered	 in	 the	study	of	
Preusser	&	Fiebig	(2009).	The	above-discussed	stratigraph-
ic	findings	are	 in	 contrast	 to	 the	 stratigraphic	approach	of	
Preusser	&	Fiebig	(2009),	who	discuss	much	younger	ages	
on	the	base	of	luminescence	dating	(IRSL).	In	this	study,	ag-
es	 >200	 ka	 do	 not	 significantly	 increase	 in	 the	 basal	 parts	
of	 the	 sequence,	 reflecting	 that	 the	 applied	 luminescence	






enth	 to	 the	 last	glacial	 in	 the	Austrian	Stratigraphic	Chart	
(Österreichische	Stratigraphische	Kommission	2004).








3.3  Comparison of cover layers in the northern Alpine 
Foreland
Overall,	 at	 the	 present	 state-of-the-art	 it	 is	 impossible	 to	
compare	stratigraphic	results	of	the	eastern	Alpine	Foreland	
with	 the	 western	 area	 in	 Baden-Württemberg.	 The	 most	
recent	 stratigraphic	 approach	and	nomenclature	of	Baden-
Fig. 6: Classification and correlation of palaeosols, fluvioglacial terraces and loess loams on the base of the marine oxygen isotope curve according to 
Lisiecki & Raymo (2005), modified (source: Terhorst et al. 2011b).
Abb. 6: Einstufung und Korrelation von Paläoböden, fluvioglazialen Terrassen und Lösslehmen im Vergleich mit der marinen Sauerstoffisotopenkurve 
nach Lisiecki & Raymo (2005), modified (source: Terhorst et al. 2011b).
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Württemberg	deviates	strongly	from	the	Bavarian	and	Aus-





















difficult	 because	 of	 the	 differentiated	morphological	 struc-






glacial	 period	 could	 be	 possible	 in	 this	 place,	 as	 the	MBB	




gations	 is	 consistent	with	 glacial	morphological	 studies	 in	
the	northern	Alpine	Foreland	by	Doppler	&	Jerz	(1995)	and	
Doppler	et	al.	 (2011).	However,	 it	has	 to	be	taken	 into	ac-
count	critically	 that	 the	 sequence	of	 the	presented	profiles	
is	not	preserved	completely.	According	to	Doppler	&	Jerz	
(1995)	 the	 lower	boundary	of	 the	Günz	complex	has	 to	be	
classified	in	the	MIS	24	(Jaramillo),	while	the	upper	bound-





3.4  Correlation with marine curves
Regarding	 the	 marine	 oxygen	 isotope	 curve	 according	 to	
Lisiecki	&	Raymo	(2005),	around	eight	interglacial	soil	for-
mations	 respectively	 eight	 glacials	 are	 possible	 after	 the	
MBB,	starting	with	MIS	19	(Fig.	5).	However,	based	on	the	
number	of	palaeosols	in	the	studied	profiles	the	Older	Deck-






&	Terhorst,	 this	volume).	According	 to	 the	 results	of	 the	
palaeomagnetic	analyses,	loess	loams	deposited	on	top	of	the	
MIS	 15	 palaesol	 can	 be	 correlated	 to	MIS	 14.	 Subsequent-









Pursuing	 these	 stratigraphical	 considerations	 for	 the	









the	 age	 classification	 of	 the	 younger	Mindel	 complex	 can	
be	brought	 into	accordance	with	 the	stratigraphy	by	Dop-





did	not	 induce	 the	 formation	of	 independent,	morphologi-
cally	 visible	 fluvioglacial	 terraces	 in	 the	 study	 area.	 Only	
MIS	6	is	distinctly	present	in	Rißian	upper	terrace	deposits.	
The	 latter	 has	 to	 be	 classified	 as	Younger	Rißian	 stage	 ac-
cording	to	datings	and	pedostratigraphic	studies	(Terhorst	
et	al.	2002).	The	two	older	glacials	MIS	8	and	10	are	not	rep-
resented	 by	 individual	 morphostratigraphic	 terraces	 here.	
However,	during	both	 stages	 sedimentation	of	 loess	 loams	
was	active.	These	are	mostly	preserved	as	deposits	of	more	
than	1	m	thickness.	According	to	the	glacial	stratigraphy	for	
the	 northern	 Alpine	 Foreland	 (Doppler	 2003,	 Doppler	 &	










The	cover	 layers	of	 the	 studied	profiles	 allow	 for	 the	 con-
clusion	 that	Younger	and	Older	Deckenschotter	have	 to	be	
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glacial/interglacial	 cycles	 younger	 than	 the	Older	Decken-










In	 future	 it	 is	 desirable	 and	 absolutely	necessary	 to	 es-
tablish	a	chronostratigraphy	for	the	terrestrial	Middle	Pleis-
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